Lithium infusion to study sodium handling in unanesthetized hypertensive rats.
To investigate renal tubular handling of sodium in various types of experimental hypertension, sodium, lithium, and inulin clearances were measured simultaneously in unanesthetized rats. Fractional excretion of lithium was used as an index of proximal sodium reabsorption. Eight groups of animals, all of the Wistar-Kyoto strain, were studied. Three were hypertensive: spontaneously hypertensive rats (SHR), rats with two-kidney, one clip renal hypertension, and uninephrectomized rats with deoxycorticosterone-salt hypertension. The five normotensive control groups included animals given normal, low, or high dietary sodium loads and rats with reduced renal mass. Fractional excretion of lithium was not influenced by moderate changes of glomerular filtration rate, but was sharply enhanced by sodium loading. Increased blood pressure was associated with enhanced urinary sodium excretion in uninephrectomized deoxycorticosterone-salt hypertensive and two-kidney, one clip hypertensive rats, as a result of decreased distal tubular reabsorption ("pressure natriuresis"). In contrast, SHR showed reduced sodium excretion and decreased fractional excretion of lithium, which suggests that increased sodium reabsorption in the proximal tubule may contribute significantly to the maintenance of hypertension.